Summary Lucky bamboo (Dracaena braunii) is a popular ornamental plant in Iraq. Individuals of this plant showing stem and root rot symptoms were observed during a survey conducted from November 2015 to February 2016 in several nurseries in Kerbala province, Iraq. Based on morphological characteristics and sequence analyses of the internal transcribed spacer (ITS) region of the ribosomal DNA (rDNA), the pathogen was identifi ed as Fusarium proliferatum. This is the fi rst report of stem and root rot caused by F. proliferatum on lucky bamboo (D. braunii) in Iraq.
to isolate and identify the pathogen and assess its pathogenicity.
The symptomatic tissues of roots and stems were surface disinfected in 1% sodium hypochlorite for 2 min, rinsed three times with sterilized distilled water and dried with sterilized fi lter paper. Then the tissues were aseptically cut (0.5-1 cm long), placed onto 2% water agar (WA) medium and incubated in the dark at 25 ± 1°C for 3 days. Subsequently, a hyphal tip of each emerging fungal colony was sub-cultured on potato dextrose agar (PDA) medium supplemented with streptomycin sulphate (200 mg/l) and incubated in the dark at 25 ± 1°C for 7 days (Watanabe, 2010) . Fungal colonies grew rapidly producing white aerial mycelia, occasionally with a violet pigmentation (Fig. 1E) . The reverse colony color was pink to dark violet (Fig. 1F ). Macroconidia were colourless and slightly curved with 3-5 septa and average size 33.4 × 3.2 μm. Microconidia were more than macroconidia, colourless, non-curved, occasionally in chains, with 0-1 septa and average size 8.2 × 3.1 μm. No chlamydospores were observed (Fig. 1G) . These morphological features agree with the description of Leslie and Summerell (2006) , except for the septation of the microconidia (0-septate according to Leslie and Summerell, 2006) . However, the number of septa found in the present study are in line with Lucky bamboo [Dracaena braunii (= D. sanderiana) ] is an evergreen perennial ornamental plant of the Asparagaceae family, native to Cameroon in West Africa (Macedo and Barreto, 2016) . Recently, it has become a popular ornamental houseplant in Iraq because of its beautiful appearance, low cost, its ability to grow under diverse indoor conditions and no experience required to take care of it.
During a survey conducted between November 2015 and February 2016 in ornamental nurseries in Kerbala province, Iraq, D. braunii plants showing stem and root rot symptoms were observed (Fig. 1A-D) . Symptoms initially appeared on roots as watersoaked, red-brown lesions, becoming dark brown with time ( Fig. 1B, D) . Eventually, affected roots became completely rotten. On the lower part of the stem, a yellow discoloration was observed, tissues were soft and as the rot progressed, the diseased plants died Fig. 1A , C). The disease resulted in a significant loss of D. braunii plants in most of the nurseries examined. However, the pathogen causing this disease has not been previously investigated in Iraq. Thus, this study aims the description of microconidia provided by Ichikawa, and Aoki (2000), Zhang et. al. (2013) and Kim et. al. (2016) . Based on these morphological characteristics, the fungus was putatively identifi ed as Fusarium proliferatum (Matsush.) Nirenberg ex Gerlach & Nirenberg. To fulfi l Koch's postulates, the pathogenicity of the isolated fungus was tested on 20 healthy lucky bamboo plants growing in 0.5 L containers fi lled with the commercial nutrition solution (AgroFiro®, Aljoud Company, Iraq). Fifteen plants were inoculated by adding directly to the nutrient solution fi ve mycelium plugs (each 0.5 cm in diameter) cut from a 7-day old colony of F. proliferatum grown on PDA medium. The same number of plugs of un-inoculated PDA was added to the nutrient solution of the remaining fi ve lucky bamboo plants, which were used as controls. All plants were incubated in a growth cabinet at 25 ± 2°C with 12-h photoperiod and 70% humidity. After 21 days, stem and root rot symptoms identical to those observed in the nurseries appeared on 13 out of the 15 inoculated plants. The control plants were symptomless. The fungal pathogen was re-isolated from the symptomatic plant tissues and showed the same morphological characteristics as described above.
To confi rm the initial morphological identifi cation, the internal transcribed spacer (ITS) region of ribosomal DNA (rDNA) from the isolated fungus was sequenced. Genomic DNA of F. proliferatum was extracted from pure cultures using a DNeasy Plant Mini Kit (Qiagen Inc., Valencia, CA, USA) following the manufacturer's instructions. The universal primer pair ITS1/ITS4 was used to amplify the entire ITS region by PCR (White et al., 1990) . The 679 bp amplicon was sequenced (Macrogen, Korea; http://www. macrogen.com/en/main/index.php) using the same primers used for the PCR amplifi cation. The sequence was deposited into the GenBank database and was identifi ed with the accession number MF099864.1. Subsequently, BLAST analysis of the isolate sequence showed >99% identity with several known sequences of F. proliferatum species. Phylogenetic analysis was performed using MEGA 7, utilizing the neighbor-joining technique (Tamura et al., 2013) . This analysis showed that the ITS sequence of the isolate MF099864.1 was grouped in a clade comprising reference isolates of F. proliferatum. The out-group isolates were those of Fusarium oxysporum (accession No: EU326203.1), F. camptoceras (accession No: KU055634.1) and F. solani (accession No: L36632.1, L36634.1, AY097316.1, AY097317.1 and AY097318.1) (Fig. 2) . Thus, these results support the preliminary morphological identifi cation of the fungus as F. proliferatum (Leslie and Summerell, 2006; Zhang et. al., 2013; Aoki et al., 2014) .
Numerous fungal pathogens are known to aff ect Dracaena spp. worldwide. For example, Colletotrichum dracaenophilum was reported to cause stem rot on D. braunii (syn. D. sanderiana) in Bulgaria, USA, Egypt and Brazil (Bobev et al., 2008; Sharma et al., 2014; Macedo and Barreto, 2016; Morsy and Elshahawy, 2016) . In Iran, Fusarium solani was identifi ed as causing stem rot disease on D. sanderiana (Abedi-Tizaki et al., 2016) . On the other hand, F. proliferatum is a devastating pathogen infecting a wide range of plant species throughout the world causing stem, crown and root rot as well as leaf proliferosis. In the USA and Canada, F. proliferatum was identifi ed to cause root rot on Glycine max (soybean) (Arias et al., 2011; Chang et al., 2015) . It was also reported on Asparagus offi cinalis (asparagus) causing crown and root rot in the USA and Turkey (Elmer, 1990; Özer et al., 2011) . In Argentina, F. proliferatum is described as a new pathogen causing root rot on Vaccinium corymbosum (blueberry) (Pér-ez et al., 2011) . In Malaysia, it was found associated with a stem rot disease of Hylocereus polyrhizus (Hawa et al., 2013) . In China, it was recorded causing root rot of Medicago sativa (alfalfa) and Codonopsis lanceolata (Cong et al., 2016; Gao et al., 2017) . In Egypt, F. proliferatum var. minus was identifi ed as the causal agent of leaf proliferosis disease of D. sanderiana (Wagih et al., 1989 
